While it may seem trite to assess a book by the number of entries for a topic in its index, in practice this parameter does give an indication of the coverage of the topic. In turn this gives a clear message to the reader about the author's opinion of the importance of the subject. Shnider and Levinson clearly do not see as much value in caudal blockade as do Cousins and Bridenbaugh. A review of the anaesthetic literature of the past decade reveals only two articles and a brief flurry of letters about caudal anaesthesia in obstetrics. [3] [4] [5] These deal with potential complications of the technique.
CuRRENT BELIEFS Information derived from a number of anaesthetic trainees passing through a rotational training program suggests that caudal anaesthesia is generally held in low regard because of a number of misconceptions about its role and safety.
Trainees see the technique as (a) being unnecessary, because a lumbar epidural block can achieve all that a caudal block can; (b) potentially causing epidural infection because of 'contamination' of the injection site; (c) having a high failure rate because of anatomical variation of the sacrum; (d) having a high risk to the fetus because of potential injection of local anaesthetic into the presenting part. Others have commented that there is too much 'fiddle' if the techniques recommended in the texts are used and it is 'undignified' to expect labouring women to adopt the knee-chest position while the injection is performed.
While agreeing with the last two comments it can be pointed out that neither the complicated techniques described nor the knee-chest position is necessary.
The first four beliefs can be easily rebutted by the experience of the Royal Women's Hospital in caudal anaesthesia and by reference to the literature.
HISTORICAL AND MORE RECENT INFLUENCES
Many anaesthetists do not seem to realise that the practices described by Hingson and Edwards in their initial paper now have little or no application. 6 The caudal route is no longer needed for epidural anaesthesia of the thoraco-Iumbar segments as originally described. Despite this many texts still give extensive space to the caudal route as a means of administering local anaesthetics to achieve pain relief in the first stage oflabour. Moir, in 'Obstetric Analgesia and Anaesthesia', devotes five pages to a description and criticism of the technique of caudal epidural catheterisation but makes no mention of the value of single dose caudal anaesthesia when the obstetrician requires birth canal analgesia for delivery. 7 Similarly, Crawford, in 'Obstetric Analgesia and Anaesthesia' discusses and criticises the technique of caudal anaesthesia only in the context of its use as a route for thoraco-Iumbar analgesia. 8 In 'Obstetric Analgesia and Anesthesia' by Bonica the description of caudal blockade again promotes the idea that it is used to produce pain relief in the first stage of labour but is relatively less satisfactory than lumbar epidural blockade, a point which must be agreed upon. 9 However Bonica does mention its use via a catheter for pain relief in the second stage oflabour. This latter application of the technique, when combined with lumbar epidural blockade administration earlier in labour, is described by Bonica as 'The Rolls-Royce' of obstetric analgesia. 10 'Anesthesia in Obstetrics, Maternal, Fetal and Neonatal Aspects' by Albright, Ferguson, J oyce and Stevenson, devotes a chapter to a detailed description of the technique but again the emphasis is on its use as a route to thoraco-Iumbar epidural block in the first stage of labour. 11 Albright does mention 'Single-Shot' caudal anaesthesia as an alternative 'When delivery is imminent' or if '. . . the larger caudal needle cannot be properly positioned .. . '12 Shnider and Levinson appear to have a poor opinion of caudal epidural blockade and in 'Anesthesia for Obstetrics' dismiss it in two paragraphs, stressing quite correctly that lumbar epidural blockade is a superior method for providing first stage pain relief. 13 A hint of the technique's usefulness lies in the final sentence of their second paragraph. 'Caudal anesthesia administered just before delivery has advantages over lumbar epidural anaesthesia in that the onset of perineal anaesthesia and muscle relaxation is more rapid.' No advice is given as to how this might be administered other than by the complicated technique described which can only be regarded as discouraging in the extreme, viz.
' ... Place a 16-to 18-gauge Tuohy or Crawford needle in the caudal canal in the usual manner. (a) After positioning the needle, remove drapes and perform rectal examination to exclude the possibility of inadvertent puncture of the rectum, cervix, and fetal presenting part and subsequent anaesthetic intoxication of the fetus. (b) Change gloves, replace drape, and pass catheter through needle.'14 A trainee reading that description of the technique of caudal anaesthesia could be excused if he decided that it was a skill not worth acquiring.
In 1980 McCaul provided a fresh approach to caudal blockade with a detailed rebuttal of many of the myths surrounding the technique, particularly those dealing with the anatomical variations, which many used as excuses for never attempting the block. 15 Willis has expanded on this work in the second edition of 'Neural Blockade in Clinical Anesthesia and Management of Pain' and makes a number of pertinent comments which highlight the stagnation of thought which has afflicted this technique for so long. 16 Willis says 'If one viewed the caudal approach merely as the lowest of segmental approaches to the epidural space and restricted the block to the dermatomes supplied by lumbosacral roots, the technique would achieve much greater popularity and a much lower failure rate.' It has taken forty-six years for the obvious to be stated! CURRENT EXPERIENCE OF CAUDAL BLOCKADE Due to the influence and teaching skills of Kevin McCaul the technique of caudal anaesthesia has been in frequ'ent use at the Royal Women's Hospital, Melbourne since 1951. Indications 1. Caudal blockade of the sacral segments is used for the relief of pain in those labouring women in whom lumbar epidural anaesthesia at Ll-2 or L2-3, despite abolition of the abdominal and upper sacral component of typical first stage labour pain, has failed to provide relief of rectal or low sacral pain. The majority of these women are found to have an occipito-posterior or occipito-transverse position of the fetal head. 2. For forceps delivery, or rotation and forceps delivery in those women who do not have perineal analgesia after a lumbar epidural block for first stage pain relief. 3. For manual removal of the placenta, in association with a lumbar epidural block. 4. For perineal analgesia in women undergoing cervical stitch insertion for cervical incompetence, in conjunction with a small lumbar epidural block providing anaesthesia of Ll, if regional anaesthesia is preferred to general anaesthesia.
Technique
The technique of caudal blockade taught to trainee anaesthetists is simple in the extreme. As a first step the anaesthetist must discuss with the obstetrician the findings of the most recent pelvic examination and the plans for the conduct of the delivery. A rational selection of analgesic technique cannot be made without this consultation. The mother must be informed of the indications for caudal blockade, given sufficient explanation of the technique and complications as she requires and asked if she has any further questions. A consent form is not signed but the fact that this discussion has taken place is recorded by the anaesthetist on the anaesthetic notes.
After establishing an intravenous infusion, if not already in place, the mother receives a bolus of 500 ml of Hartman's solution and is placed in the left lateral position with the knees drawn up as far as possible towards the abdomen. The midwife attending the mother may need to lift the right buttock upwards slightly if it obscures the bony markings. If the mother has difficulty in cooperating because of pain 20% nitrous oxide in oxygen should be self-administered continuously during the procedure. This concentration provides analgesia without confusion and improves cooperation. If variable concentrations of nitrous oxide are not available then Entonox may be used intermittently.
After adequate antiseptic preparation of the sacral area and without using any drapes, the anaesthestist uses the tip ofthe left middle finger to palpate the tip of the coccyx. The sacral hiatus lies in the midline beneath the proximal interphalangeal joint, some 4 to 5 cm from the tip of the coccyx. The pulps of both thumbs, with the thumb tips in contact are placed over the sacral hiatus and by moving the thumbs over the area and using gentle pressure a mental 'map' of the area is constructed. The sacral cornua and dimple of the sacral hiatus are identified and if possible the firmer cephalad margin of the hiatus is also palpated. Using the left thumb as a marker, and after informing the mother, a 21-gauge needle attached to a syringe containing 6 to 7 ml of the local anaesthetic solution is inserted through the sacral hiatus as close to its cephalad margin as possible and at an angle of 75 to 80 degrees to the skin.
The signs of successful entry to the sacral epidural canal include a sensation of resistance, followed by a slight 'pop' and a marked loss of resistance, followed shortly after by the sensation of hitting the anterior bony wall of the sacral canal. No value can be recognised in attempts to slide the needle up the canal. After aspiration to detect intravascular or intrathecal placement the drug can be injected slowly and incrementally. Successful placement of the needle is confirmed if a slight bulge of the sacro-coccygeal membrane is detected by the left thumb during injection and this bulge subsides as soon as pressure on the plunger ceases. Persistence of the bulge strongly suggests that the neddle is superficial to the sacral membrane.
Injection at the point of entry to the canal will be perfectly successful in achieving blockade because the local anaesthetic will readily diffuse throughout the canal. Every attempt to move the needle can only increase the trauma to the venous plexuses.
The anaesthetist should take time to identify the anatomy and locate the appropriate point of injection. It should be an objective to make only one needle puncture of the skin.
Trainees are taught several important points which apply to any epidural injection and which often seem to be forgotten. 1. The anaesthetist should, before proceeding, always ask himself 'Which segments does this pain arise in and which segments should I block?' Failure to ask and answer this question leads to 'anaesthesia by numbers' which is both unprofessional and potentially harmful. 2. If the initial placement of the needle is not successful the anaesthetist must ask himself 
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Year 'What have I hit and why?' before attempting to move the needle. After the answer to that question has been elicited, the next step, to achieve successful block, is usually obvious. 3. The anaesthetist should remind himself, during every epidural injection, that 'This injection is intravascular until proven otherwise.' This will help to slow the rate of drug injection and increase the attention paid to the total patient, rather than just the sacrum. 4. The anaesthetist should also remind himself that no matter how favourable the signs 'This injection is intrathecal until time proves otherwise.' This will ensure that the anaesthetist is not tempted to rush off after completing the caudal injection to attend to other matters. After completion of the block the mother's blood pressure is taken at frequent intervals, she is observed for signs of complications and the efficacy and extent of the block is assessed. The status of the fetus is assessed. Table 1 . A fall in caudal epidural rates has occurred over the fouryear period. The number of women receiving a caudal block has fallen from 1118 to 795, a 28% reduction. There has been no significant change in the total number of women having lumbar epidural block in labour over this period but the epidural rate has fallen by almost 9%.
RESULTS

Caudal block utilisation in delivery suites in 1984 and 1988 is illustrated in
The reasons for this fall in the number of women having a caudal block cannot be identified with certainty. Is it due to epidural block being instituted earlier in labour, giving more time for extension of the lumbar block to the sacral segments?
This is a possibility because Table 1 shows that the number of epidural top-ups required as a pecentage of blocks instituted in labour has increased, suggesting that the duration of blockade, and hence the time available for local anaesthetic spread has lengthened. In 1984 49% of women having a lumbar epidural block required one or more top-ups. In 1988 this percentage had grown to 64%, confirming a clinical impression that epidural blocks were being used earlier in labour in 1988 as compared with 1984.
Is it due to a major change in the utilisation of caudal blockade by trainees? Table 2 reveals that the rates of caudal block use by both trainees and staff anaesthetists, as a percentage of epidural blocks initiated in labour, fell from 85.9% and 83.6% respectively in 1984 to 57.2% and 59.9% respectively in 1988.
One likely cause of this change was a clinical audit of caudal epidural use in 1986 which critically reviewed the indications for caudal anaesthesia. To some extent the audit has failed to have its maximum potential effect in that the results have apparently not reached the visiting consultant staff. The caudal epidural rates for this group of staff have not changed significantly over the four years. It is possible that mechanisms of remuneration for regional block in labour may have influenced clinical judgement in the latter group. Table 3 summarises the indications for caudal blockade in the delivery suites in 1988. The most common indication for institution of caudal blockade is for relief of sacral pain not alleviated by lumbar epidural blockade or in association with a lumbar epidural block in those women who have been found to have a posterior position. This group represents 64% of women having a caudal block in the delivery ward. The caudal route has a success rate of 96% in this application providing complete relief of lower sacral pain or rectal pressure within ten to fifteen minutes of the administration of 6 to 7 ml of bupivacaine 0.25 to 0.5% solution.
In 24% of caudal blocks the indication was forceps delivery. Manual removal of the placenta was the indication for caudal blockade in 10% of cases. In 1988, 78 manual removals were performed in the delivery suite, all but two being under regional blockade.
Complications of caudal blockade
During 1989 a coronial inquest into the death of an infant in Melbourne concluded that the baby died as a result of accidental penetration of the infant's skull and injection oflocal anaesthetic via a needle inserted by a non-specialist anaesthetist! obstetrician during the attempted perfomance of a caudal block immediately prior to delivery. This complication has never been recorded during 38 years of caudal anaesthesia at the Royal Women's Hospital, involving the performance of some 35,000 to 40,000 caudal injections. The literature records four cases of fetal intoxication due to this cause, with two deaths. 17 • 18 While a small number of women (20, 4%) failed to get complete relief of sacral segment pain after caudal block, in only one case (0.13%) could the hiatus not be identified and no sacral block performed. This contrasts with reported failure rates of up to 20% and suggests that experience plays a large part in the success of the technique.
One documented case of intravascular injection occurred in 795 caudal blocks, (0.13%). As so often happens this followed a negative aspiration test. Subsequently when the test was performed again, blood-stained fluid was noted in the needle hub and No documented case of sacral dural puncture was reported.
No case of sacral epidural infection following caudal block has been seen in this institution, at least since 1951. Abouleish et al. investigated the bacterial flora of the lumbar and sacral areas and found that while the sacral skin was significantly more contaminated with bacteria, principally Staphyloccus epidermidis, no evidence of catheter or local anaesthetic contamination could be found at either site. 3 Clinical experience and bacteriological testing must dispel the myth of caudal infection.
DISCUSSION
Caudal blockade has suffered from a bad press coverage over many years, in most cases based on the inappropraite application of the technique. If caudal anaesthesia is used to provide block of the sacral segments at an appropriate time in childbirth, it assumes an importance and value not recognised in the majority of the standard texts. The technique requires a clear understanding a sacral anatomy, practice in palpating the sacral area and experience in assessing the signs of sacrococcygeal membrane penentration. The trainee should take every opportunity to palpate as many sacra as possible, especially when performing lumbar epidural blockade for any reason.
Caudal catheters have not been found to be necessary in this obstetric practice for several reasons. First, caudal block is rarely if ever required early in labour and even more rarely without a lumbar epidural block. Once a caudal block has been performed the repeat topping-up of a lumbar epidural catheter will, in the vast majority of cases, maintain the drug concentration in the sacral canal above a therapeutic level and provide continuous relief of lower sacral pain. Second, if a caudal block is required late in labour the delivery is usually completed before the block recedes and prolongation of the sacral block is not required.
The doses of drugs mentioned in many of the texts are three to four times larger than those required to block the sacral segments alone. If these large doses are avoided, two of the frequently quoted potential hazards of caudal blockade, excessive and unpredictable spread, and toxic reactions following accidental intravenous injection almost completely disappear. Penetration of the sacral dura is extremely unlikely if the practice of sliding the needle up the sacral canal is abandoned. This practice appears to serve no useful purpose and merely increases the risk of vascular damage and haematoma formation.
The routine performance of rectal examination advocated by Shnider and Levinson is unnecessary if the signs of correct needle placement described by McCaul and subsequently refined by Willis are observed. 19 
CONCLUSION
Caudal blockade of sacral segments in childbirth is a valuable and effective technique. Trainees should be encouraged to acquire and refine the skills needed to perform the block safely and efficiently. As the anaesthetic literature shows the technique has many applications in other areas of anaesthetic practice.
